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MILITARY SPECIFICATION

TRANSISTOR, PNP, SILICON
TYPE 2N2377 -

.= This specification cavers the detail requirements for silicon, PNP,
use in cudio-and radio-frequency amplifier circuitry.

1.2 Qutline and dimensions, - (Ses Figure 1.)

1.3 Particular electrical characteristics, ~ Ar TA=+25°%3°C. (See d.2.):
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1.4 Absolute Maxlmum ratings. ~Ar T $25°C, uniess atherwise .r-pec'iﬁed. {See 3.2 heﬂ;in):
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'VFur power dissipation at Ty = + 25°C, derate ar 1.33 mW/°C.

2
—/Wirhour voltage deroting.
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on dote of invitation for hids
or request for proposal, form g part of this specification to the extent specified herain:

SPECIFICATIONS

MILITARY
B MIL-5-19500 Semicanductor Devices, General Specification For
STANDARDS
MILITARY
MIL-STD-750 Test Methods Far Semiconductor Devices

{Copies of spacifications, standards, drawings, and publications required by controcters
in connection with specific procurement funcriom should be cbrained from the procuring activiry
or a3 directed by the controcting officer. Both ihe title and number or symbal should be

stipulated when requesting copies).
3. REQUIREMENTS

3.1 E%iremmu. = Requirements for the transistors shall be in accordance with
Specificotion -3= . and o pecified herain,

3.2 Abbreviatiom ond symbols, = The abbreviations and symbols used herein are defined
in Specification MIL=3-T9300, and a3 follows:

PT...... tomal power disipation of the device: wm of
" callector and emitter power dissipations =
(Ve ic) + (Ve 1e) -

' & ... extrimic base-resistanca collector—capacitance product

3.3 Design and construction. = The transistoe shall be of the design, conmstruction,
and physical dimemsions specified on Figure 1.

3.3.2 Lead arrangement. = The lead arrangement on the transistors shall be as indicared
in Figure 1.

3.4 Performance characteristics. = The tramsistor performance characteristics shall be as
specified in lables |, 1§, ona (11,

[ ]
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. 3.5 Marking.- The ransistor shall be marked in accordanca with Specificatian
Mit=5-19500 and as foiiows. When the diminutive size or iack of suitable surface area
prevénts routine marking, on the device, of ail items required by Specification MIL=-5~19500,
the following items may be omitted ir the following preferred order: coler-band type
identification (if specified for the device), country of origin, manufacturer's identification. '
Whers only a minimum of items can suitably be marked on the devica, first consideration sholl
be given to marking the complete type designation {see 3.5.1), and then to inclusion of the
acceptance date and inspection’lot identification. However, all required marking shall be
placed on the unit package.

. 3.3.1 Complete type~designation marking. - Complete rype—designation merking of
tramistors procured on Department of Army contracts, and which have possed Government
inspection and comply with all requirements of this specification, shall consist of: "USA-
manufacturer's qualification code letters-transistor designation (including ony auigned reliability
indicator). " The letters “JAN® or any abbrevigtion thereof shall not be used. If any
specification waiver has been granted, the combination "USA-manufacturer's qualification code
letten” shall not be used ta complete the type~designation marking.

= 4.1 General.~ Except as otherwisa specified herein, the responsibility for inspection,
* general procedures for acceptanca, clausification of inspection, and inspection canditions
and methods of test shall be in accordance with Specification MIL-5-19500, Quelity
Assurance Provisiom,

4,1,1 Respomibility for inspection. = Unlewns otherwisa specified in the controct or
purchase order, the supplier is respensible for tha performance of all inspection requiremenrs
at specified herein. Except as otherwisa specified, the supplier may utilize his own facilities |
or any commercic! loboratory acceptable o the Government. The Government reserves the

right to perferm any of the inspections sat forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to preseribed requirements.

- © 4.2 Qualification and Acceptance Inspection. - “Qualification and Acceptance
Inspection shall be in accardance with Speciticarion MIL-5-19500, Quality Assyrance Provisions,
and a3 otherwise specified herein, Groups A, B,and C inspection shall consist of the examinations

"~ gnd tesh specified in Tables 1, 11, and Il respectively. Group C inspection shall be conducted

on the initial lat and thereafter on a lot approximately every 90 days or every fifth lot,
whichaver occurs first, Acceptance Inspection shall include inspection of Prepararion fer
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4.2,1 Specified LTPD for subgroups.~ The LTPD specified for subgroup in Tables |,
1, and 11} shall eppiy tor ail of the tests, combined, in the subgroup. (See 6.3.)

d 2?2 Nesacisimm af smmnla o | —— hfamtad tm e B Colmeme i d
Nedod WIEDSSIVION Of JOTPE unils. = -lumplu unils figjscias o NFTOUP ¥, SURGIOUR &

end 5, inspection shall not be delivered on the contract or order. Sample units that have been
suhlocred to and have passed Group B, Subgroups }, 2, 3, 6 und 7 tesns, and Group C,
subgroup | tests, may be delivered on the contract or order provided that, after Group B and
C inspection is termingted, those sample units are subjected to and pass Group A impection,
Defective units from any sample group that may have passed group inspection shall ‘not be
delivared on the contract or order unti! the defect(s) has been remedled to the satisfaction of
the Government.

4.3 Particular examingtion and test requirements. =

4.1.1 Test temperature. = All glectrical test measurements shall be made et room
ambient temperatyre o; + lB’ % 3°C unjess otherwise specified herein, al
4.3.2 Interval for end=point test measurements. = All applicable end-point test
measurements shall be made within four (4) hours afrer the particular sainple units have been
subjected to the required physical-mchanical or environmenral test. This "intervel®
.. requirement shall not be applicable to measurements specified to be made during (subjection
of sample units to) a physical-mechanical or environmental test, and shall notbe apphcnble
where otherwise specified for |ife tesr(s).

4.3.3 Mechanical damoge resulting from tests, = Except for intentionally dafonn'iiig,
mutilating, or dismembering mechonical=stress tests to which samples are subjected, there shall
be no evidence of mechanical damage to any sample unit after any of the Group A, 8, or
C testy,

P L



Table |. Group A inspection.
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Conditions

LTPD  Symbal

Limins

Test Method per Examination aor test Unit
MIL-STD=-250 Min  Max
Subgroup | 10
207 Viiual and mechanical -— .- e mem ===
exgmination
Subgroup 2 5
o1 Collector-to-emitter Bics Cond. D BVCEQ 25 -—  Vde
breokdown voltage Ig = ~25 vAde
Ia ad
3061 Emitter—to-base Bies Cond.D g0 ~—- 0.1 vAdc
: cuteff current Ver = =10 Vdc
1c=0
3034 Collector=to-base .8ias Cond. D IcBO ~== =1,0 vAdc
cutoff current . Vg = =25Vde
+#l 0 Ig=0
3076 " Static Forword—current Vce ™ -0.5 Vde he g 0 = . -
. Jronsfer ratio . Ic = -5 mAde
Subgrovp 3 3
3206 Small-signal short=circuit Veg = =6 Vde hee 15 — —
forward=current transfer g = 1 mAde
ratio fulke 5 . )

— Extreme. base=resistance Vep = =6 Ve nCe. ——= 5,000 psec
caollector-capocitance Ig = =1 mAdc : .
product - f=1l0me

: Test circuit per
Fig. 2 herein
3236 | Output capacitance ., Vep = =6 Vde " Cob —_ ]2 pf
g ® | mAdc
f=dme f ’
3201 Small=signal short=circuit Vep = =6 Vde hy, —— ohms
input impedonce lg = 1 mAde
f=l ke
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Table I.

Group A imspection, ={Continued)

Yot Method per  Examination or fest Tonditiom TP Symbol __Lmih Uit
MIL-5TD-750 Min  Max
ol n Y f("ans! '
it L) sl B St UL ‘
2146 Small=signal open=circuit Vca = =4 Vde hep - 2.5 umho
output cdmittence g =) mAde
f=1ke
nn Maximum frequency of Vcp = ~6 Vde fimax) 8 - mC
eacillation 1g = | mAde
Tesr circuit per
Fig. 3 herain
roup 4~ 15
b 74 High-temperature operation:  Tp =+ 125°C, min
3036 .- Collector=to-base Bias Cond. D IcBO === <25  uAde
L cutaff current Vea = -25 Vde
£ lg=0
74 an-;mpuumn operation: Ta = -55° g.C
204 Smoll—ignal short=circult Vg = =6 Vde hte 10 —— =
forward= current lg =1 mAde
ronsfer ratio Felke

v For this Subgroup, the sample units subjected to the High=Temperoture Operction test sholl be
allowed to retum o and be stobilized af room ambient temperoture prior to their being subjected

4

to the Low Taﬂptmt\nl Opuuﬂon fast.

-

’

. Test megsurement thali be mde at the temperoture spacified after the sampling units have reached
thermal equilibrium at that temperature.
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~ Toblell. Group 8 imspection,

VTest Method per  Examination or test Conditions . LIPD  Symbel . Limins Unit
MIL-STD-750 .V . Min  Mox
Subgroup | : ' 20
2066' Phrlicul dimensions - — N L .-- - -——
Subgroup 2 . 15
2026 Sclderghilisy —— T —— —— ame ===
1051 Temparature cycling Test Cond.C ucept+3. — —— we=  ——-
Tihigh) =+ 140° 23:C :
1054 Thermal shock Test Cond. B : —— i emm eee ee=
{glass strain} -
1021 Maisture resistance No initial conditioning — eme e—e wm
End-point teshs; -
e — ]
036 Collector-to-base .. Bias Cond.D lcag == ~1:5 uAdc
. cutoff current Vep = -25 Vde . g
. gm0 - .
3206 Small =signal short= Vcg==4 Vdo hte 15 — ==
cireuit forward- tg = 1 mAde
current transfer ratio f=] ke
Subgroup 3 L 15
2014 - Shock . Nan-operuri;\é o — — —— —
: - Acceleration = 500G '
oo 5blows of | msec :
e ea in ofientotions
N : - X, Y1, Y2, 2
. i {total = 20 blows)
2056 . " . Vibrarion, variebla frequency Acceleration = 10G, min - e
2046 Vibration fatigue Non-operating —— ——— ——— ———-
Acceierotion = 10 G, min
2006 Constant gcceleration G = 10,000 —— ——— mem ama
(centrifuge) Orientations X1, Y1, :
Y2, 2}

End:p:im testy:

Same a3 for Subgroup 2
gbove
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MiL-3-1 ( Table I, Group B inspection=(Cont'd)

Tast Mathod per Examination or test Conditions LiIPD  Symbol Limin Unit
MIL=-5TD=750 iV Min. Max
Subgroup 4 15
2035 Lacd fotigue : VYot Cond. E — —— e e=-
MIM tests:
Some a3 for Subgroup 2 gbove ' -
Subgroup 3 15
1041 Salt atmosphere (comresion) — — — wm—— -
End~point tests: .
Same a3 for Subgroup 2 above
Subgroup & A=lo
1031 High=temperature life Tog = +]40*C, min —— — e —
(non-operating)
ﬁlm tesiy:
3034 Collecinmto~base cutoff "Bias Cond. D icao — 2.0 uAdc
current Vep = =25 Vde
lg=0
T304 ‘ Smail=signal short-circuit Ve ™ -6 Vde heg 12 ——
forward=-current iransfer Ig= 1 mAde .
ratio f=1ke
Sbgrowp? B
1026.  Stdady-srate operation lifs . Vg = <10 Vde — — e e
s Pr=150 mW e
o Ta=+25°23°C
E‘:E. int re.lﬂ:
Same a1 for Subgroup 4 above

Y See 4.3.2 hersin.
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Teble M. Group C inspaction. !

Test Mathod per Ewamination or test Conditions LTFD  Symbol Limins Unit
MIL-STD=-750 . - Min, Max.
Subgroup | _ 20
1001 Barometric prasun,. Pressure = 15 £2 mmHg
reduced (cltitude ~—.t = 80 sec.,min
operation): - - Normal mounting -
034 Collector-to-base 2/ Icso — L0 Ade
cutoff current Bias Cond. D
Vep = =25 Yde
!E =0

-I/Pcr!odiciry: see 4.2 herein.

Z/Thia test to be performed ond measurement made during subjection of the somple units
to the reduced presture specified. .
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J. PREPARATION FOR DELIVERY

5.1 M%Elm for delivery,-~ l;raparu_ﬂon for delivery shall ba'In accordance with
Specification ~3-19500. )

6. NOTES

6.1 Notes,~ The notes included in Specification MIL~5=19500, with the following -
axceptions, are c dppllccb!a to this specification.

6.2 Intended use,.- Transistor Type 2N2377 covered herein is designed intenﬁmally
fo serve current maintenance needs as o direct replacement for Transistor Type 2N495 in
existing military equipments, Transistor 2N495, praviously availahie under requirements
of Military Specification MIL=T~19500/54(SigC), is no longer being manufactured. It
thould be noted that Tronsistor 2N2377 covered harein is more diminutive, dimensionally,
than former Transistor 2N495, It thould be noted further, that, for mmhnoncmplaca-

ment purpczes In nxl:ﬂnn military sauinments, Tronsistor 2N2777 I mors racdily adantabls

=2t 13 Ty SR cprieiilisg  iiasimcass PRTNR G SRR R Y Ml A ki

- to we in hmattd-:pnce circv.urry than the gvailable equivalent but larger—dimensioned
Tomistor Type JAN=2N1 ua that is cavmd by Mi"mry Specification MIL=-5=19500/138.
6.3 Ro-cvuluuﬂon or v-riﬂcoﬂon inspecHon.= Tha LTPD method h exceptionally
well sulted Tor inspection af sourca, since it provides o high degree of assurance (90%
confldencs) that the 1ot reprasanted has a proportion defactive less than the specified
LTPD value, However, the LTPD methad Is not suitchle for inspection performed sub~
sequent to source inspaction sinca It pravides, at mast, o 10% confidence that the lot
represented by a failed sample actucily contains a proportion dafective in excess of the

ﬂclngd LTPD valuse, Asa Mll! whansver the quality of g lot is re=svaluated o

¥ S & ST W N v TIIIRATS VWY T MWMITIY W W i3 FTosSvVaIudieo O
-vcflﬂod by sampling inspection subaqucnf to the supplier's 1atisfectery demonstrations
of compliance with the quality requirements, .lot dispesition should' be based on a
sampling plan which provides reasonable assurance. that any lo? rejected containg o
proportion defective greater than the specified LTPD or A value for any individual
subgroup. When deemed necessary, rh. pur:huse order should ipecify the detailed
criteria for lot dupnsnion. %

4,4 Qualification,~ With respect to produch requiring qualification, awards will
be made only for such products os have, prioe to the time sat far epening of btds been

hﬂd ﬂl"-d Gpplvvad l“i:l-l. ln\.!uﬁlﬁ‘l in Qu‘ﬁ”ﬂau Pl"c‘n%uﬁ?i uif {G PL}-‘D‘;SGO, SUFFIGI'I'IGI'"

(Army), whether or not such products have getuaily been so listed by that date. infor=
motion partaining to qualification of products cavered by this specification should be

- requested from the Chief, Specification Engineering Division, U.5. Army Electronics
Materiel Support Agency, Fort Monmouth, New Jarsey, ATTN: SELMS-PPM-3,

Custodian: Preparing activity:
Army - EL Ammny - EL

Project No. 5960- A470
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DIMENSIONS
e TNCHES MILLIMETERS NOTES
SEATING __ MIN.] MAX, MIN. | MAX, |
PLANE . A .20 | .230 | 5.1 _-".‘_3.1.# e——
8 (178 | .95 4.52 [4.95
C | [0 | 4:@]5.33
0 .| .03 _Jo.7e | T
E Cf.se0 )T TEme [T
F 016 | .019 o0.41 o. !
G 100 2.5 |
H L05¢ " [T 2 T 27
J__|.028 _ Joad .71 1.2
K 036 048 0.9F 1.17 T
L 457 45° 2.
] |
NQTES: - N . . .

The specified lead diameter (3 leads) applies ro the zone barween .050 and . 250 below
seating plene. Between . 250 from seating plane, and end of lead, o maximum of

.021 shall be haid. , . 1 -

As mecsured with o suitable gage ot o goging plane .034 - '_g%c below seating plane,

the lead arientgtion shall be within .C07 of specified locanons relative to true crienration
of tab (centerline). When gage iz not used, meosurement shall Be made at seating plane.
All terminals insulated from case. )

Figure 1. Qutline and dimensions.

1
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MILLIVAC
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Figure 3. %muu cirenis.
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